17
(7A1 100).
We have used electron microscopic immunocytochemistry to compare the distribution of LAMP-1 , a marker for lyso- Between these incubations, the cells were washed 10 times in sap-PBS-NRG for a total of 30 mm. A control dish was incubated as above, except that the anti.LAMP-1 step was omitted.
All cells were secondarily fixed and processed as previously described (3, 37) . In other experiments, anti-LAMP-i was localized in cells that were also labeled using a conjugate of transferrin-.ferritin (TF-Fer). 1'F-Fer was prepared as previously described (i6,4i). Cells were incubated with TF-Fer (iOO pg/mi) at 4C for 45 mm, washed with PBS-BSA at 4*C, warmed to 37*C for 5 mm or 10 mm, and then further processed as above for indirect immunoperoxidase localization of anti-LAMP-i. In addition, a "triple local- linmunofluorescence.
Anti-acid phosphatase antibodies were prepared as follows. Human placental acid phosphatase was isolated from full-term placental tissue, as previously described in the purification process of human prostate-specific acid phosphatase (34). Polyclonal antiserum against homogeneous human placental acid phosphatase was raised in rabbits by intradermal injections ofthe antigen (0.25 mg) in complete Freund's adjuvant (35, 36) . This placental antibody has been shown to react with a vancry ofcell types to give a lysosomal pattern using immunofluorescence (20) . All immunofluorescence studies were done at 2YC using formaldehydefixed, saponin-permeabilized cultured cells as previously described (12).
Briefly, immunofluorescence double labeling ofrabbit anti-acid phosphatase and anti-LAMP-i was performed as follows: NIH 3T3 cells were incubated with rabbit anti-acid phosphatase antibody diluted i50 in PBS-BSA. Affinity-purified goat anti-rabbit IgG conjugated to rhodamine ( Jackson immunoResearch) was used as the secondary antibody.
To localize LAMP-i, cells were further treated with anti-LAMP-i (rat monoclonal), followed by affinity-purified goat anti-rat conjugated to fluorescein Uackson ImmunoResearch).
Ascontrols, the anti-LAMP-i or anti-acid phosphatase antibody was omitted from some dishes. Cells were mounted under a glass coverslip in buffered glycerol. They were viewed and photographed using a Zeiss RA microscope equipped with epi-illumination and a 63 x , NA.
1.4, oil planapochromat objective. Photographs were prepared using Kodak Tni-X film and Diafine development.
Transfrmnin-fernitin (TF-Fer) was also localized in a double-label expeniment with anti-LAMP-i as follows: NIH 3T3 cells were incubated in (serumfree) DMEM with 2 mg/mI BSA for 3 hr at 37'C. The cells were incubated with iron-loaded TF-Fer for 45 mm at 4#{176}C. After the respective warm-up times (0, 1, 5, iO, or 15 mm), the cells were fixed as described above. The antibody sequence used to localize TF-Fer by immunofluorescence 
Peroxidase Labeling ofLAMF i-containing Organelles
It has previously been shown that when TF-Fer is endocytosed it enters the same vesicles as alpha2-M but is separated from alpha2-M in a pre-lysosomal compartment and returned to the cell surface (5, 7, 16, 33 For the studies presented below on TF-Fer, and for triple-label studies using alpha2-M-gold and TF-Fer, anti-LAMP-i was demonstrated using peroxidase immunocytochemistry (Figures  2 and 3) . LAMP-i was found in dense lysosomes ( Figure  3C ), as well as in lysosomes with a multivesiculan body morphology ( Figure  3B) . .; . were incubated with alpha2-M-gold at 4#{176}C followed by incubation with TF-Fer at 4#{176}C. Cells were then warmed to 37#{176}C for 10 or 30 mm and fixed. Permeabilized cells were then incubated with anti-LAMP-i which was localized using anti-rat IgG-HRP.
PRE-LYSOSOMAL
(A) (10 mm) shows a triple-label of anti-LAMP-i detected by immunoperoxidase(asterisk), alpha3-M-gold (small arrow), and TF-Fer (large arrows Figure 4D ). Therefore the kinetics of alpha2- at 4#{176}C and then warmed to 37?C.and fixed: Cytochemical_incubation for acid phosphatase activitywas then performed as described in Materials and Methods. ..
M-gold appearance in strongly acid phosphatase-positive structures are very similar to the kinetics of its appearance in LAMP-i-positive structures.
Comparison of Organelles Containing

LAMP1 and Acid Phosphatase
The immunofluorescence pattern of anti-LAMP-i was compared to an anti-acid phosphatase antibody raised in rabbits ( Figure  5) in double-label experiments in the same cells. An almost identical pattern (greater than 90% coincidence) was found in comparing these two antibodies. This result indicates that in NIH 3T3 cells, LAMP-i and acid phosphatase are present in the same organdIes (lysosomes).
Comparison of Organelles Containing LAMF i and Transferrin
Immunofluonescence was also used to compare the distribution of internalized TF-Fen with anti-LAMP-i. By is mm, both TF-Fer and anti-LAMP-i had a strong juxtanuclear fluorescence pattern.
Because of the overlapping nature of these patterns in this thick area ofthe cell, we could not interpret the potential coincidence of these two labels. However, in the thin peripheral portion of the cell individual organdies could be easily discerned; in this area, TF-Fen and LAMP-i cleanly did not coincide ( Figure  6 ).
Discussion
The purpose of this study was to examine the mechanism of sort- 
Alpha2-M Entry Into Lysosomal Organelles
We have compared the location of LAMP-i with that of newly in- 
Other Lysosomal Markers
Other investigators have reported the existence ofantibodies against other lysosomal membrane proteins (1, 20, 21, 22, 28, 31 
